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New Developments in 


Cancer Research 
* 


Dr. Hucerns: April, by tradition the month of hope, is also appro- 
priately the month when the crusade of the American Cancer Society 
reaches its climax in raising funds for an organized, intense attack on 
cancer. We commend the efforts of the American Cancer Society. The 
Society needs all the help which a generous people can afford in this 
important struggle. | 

Despite wonderful advances in our understanding of cancer and in 
the treatment of cancer, more than two hundred thousand deaths in the 
United States are anticipated from this disease in 1954. 

The efforts of the American Cancer Society have been directed in 
three ways: (1) The care of poor people with cancer. Cancer is costly. 
It is no hobby for anyone, particularly one with a modest bank account. 
(2) The American Cancer Society is interested in educating the public 
to the danger signals of cancer—what to watch for and what to do 
about cancer once the danger signals have appeared. (3) But the great- 
est effort of the American Cancer Society lies in the field of research. 
No defense of research is necessary to the American people. Scientific 
research has profoundly altered our way of life. We all will agree that 
the only hope for a complete solution to the cancer problem is through 
research. 

Dr. Bittner, what do you consider the exciting new developments in 


ssncer research? 
“Dr. Birrner: Important advances have been made in the fields both 
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of lung cancer and of breast cancer. Perhaps the most widely discussed 
is the possible relationship between smoking and lung cancer. 


Dr. Hucorins: Dr. Graham, you were the first to cure cancer of the 
lung through the brilliant operation of removal of this entire organ. Are 
there not exciting developments going on today in the field of cancer 
of the lung? 


Dr. Granam: Yes, Dr. Huggins. One of the most remarkable phe- 
nomena in medical history seems to be occurring right under our eyes. 
I refer to the amazing increase in the incidence of primary cancer of the 
lung, which has been going on roughly within the last twenty-five or 
thirty years. 

In this country the increased incidence during that time has been 
about eightfold or 800 per cent; but in England it has been fifteen fold 
or 1,500 per cent. No other cancer is showing an increase even com- 
parable to that of cancer of the lung. Cancer of the stomach, for exam- 
ple, which used to be one of the most common, is remaining about the 
same in respect to its incidence or even declining a little. 


Dr. Hucerns: What is the explanation for this? 


Dr. Granam: Well, this amazing increase of lung cancer, although it 
is very real, cannot be explained on the basis either that more people 
now are reaching the cancer age than formerly or that there are better 
methods of detection now. The statisticians are generally agreed on the 
reality of the actual increase. 


Dr. Hucerns: Well, is there an explanation? 


Dr. Granam: In view of the existence of this rather terrifying fact, it 
behooves us to try to find an explanation. The most natural start would 
be to try to discover if there is anything in either our culture or our 
environment today which makes the present conditions significantly 
different from those of a quarter of a century ago. 
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Dr. Birrner: The question arises, “Do we inhale into our lungs 
something today which causes cancer and which did not exist or at 
least was present in smaller quantities twenty-five years ago?” 


Dr. Granam: When one raises this question, he immediately thinks 
of something related to the automobile, since that has been an impor- 
tant element in our civilization for only about the last quarter-century. 
Statistical studies, however, show no significantly greater increase in 
incidence of the disease in people who are excessively exposed to the 
exhaust fumes of automobiles than in others. 

Another element of our culture, however, which has come up largely 
since World War I is a great increase in cigarette smoking. Could any 
product be formed in the smoking of cigarettes which might induce 
the occurrence of cancer of the lung? Until last year the number of 
cigarettes consumed in this country showed an annual increase; and in 
1952 the stupendous number of three hundred and ninety-four billion 
was reached. When broken down, for a population of one hundred and 
sixty million people, this huge figure means that on an average every 
man, woman, child, and newborn baby smoked six and a half cigarettes 


per day. 


Dr. Hucerns: It is not an entirely new idea, is it, Dr. Graham, that 
excessive cigarette smoking may be related to the increasing incidence 


of cancer of the lung? 


Dr. Grauam: No, many observers have suggested such a relationship; 
but significant evidence has not been available until very recently. The 
sort of evidence which was needed was, first, a large-scale statistical 
study to show how often patients with lung cancer were heavy smokers 
of cigarettes and, second, the experimental production of cancer in 
snimals by something in the cigarette smoke. 
=, Now I might say at this point that I am talking about cigarette smoke 
father than about tobacco smoke. There is a marked difference between 
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cigarette tobacco and other kinds of tobacco in the way in which it is 
treated. For example, there are various flavoring matters added to 
cigarette tobacco. There are agents added to cigarette tobacco to keep 
them moist, which do not occur in other kinds of tobacco. There is also 
always the element of the paper in the cigarette, which may have some- 
thing to do with this question. 

In 1950 Dr. Ernest Wynder and I published a statistical study of six 
hundred and eighty-four proven cases that showed a very close rela- 
tionship of lung cancer to cigarette smoking. For example, the study 
showed that only 1.3 per cent of those with the disease were non- 
smokers; while 68 per cent smoked more than a pack of cigarettes per 
day. Also it was found, roughly, that, the more one smoked, the greater 
the risk of developing lung cancer. 

A few months after the publication of our report, two Englishmen, 
Doll and Hill, published a report of a similar study in England and 
Wales with results which were almost identical with ours. Neither one 
of us knew that the other was carrying on this work. | 

Since our report there have now been a total of eleven other studies 
made by different workers. All twelve studies have shown essentially 
the same findings—namely, that it is extremely rare to find a man with 
primary cancer of the lung who is not an excessive cigarette smoker. 
Moreover, they all show that a long period of smoking is necessary. I 


may say also that not a single study has shown anything contrary to | 
these conclusions. One seldom finds a patient with: this condition who - 


has smoked for less than twenty years, and actually in our series over 
80 per cent of the patients had smoked for more than thirty years. 


Dr. Brrrner: But some doctors are not convinced that smoking has 
anything to do with the production of lung cancer. It is a well-known 
fact that the condition occurs about five times more frequently in men 
than women; and these doctors say that women smoke as much if not 
more than men. 
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Dr. Granam: Yes, that is a very common statement; and it is a very 
common criticism of the idea that cigarette smoking has anything to do 
with this problem. However, statistical studies show that actually the 
women of the cancer age smoked very much less than the men. It is 
chiefly the young women and the girls who are the heavy smoking 
females. They have not yet been smoking long enough to acquire 
cancer. 


Dr. Hucerns: In the great surgical tradition you have been doing 
some work in the laboratory to explain this disease, cancer of the lung. 
Would you tell us about your brilliant experimental studies? 


Dr. Grauam: In order to bring more convincing evidence of the 
relationship of a suspected cause to a disease, as you very well know 
from your long career of experimental work, it is necessary to produce 
that disease experimentally by the application of the cause to laboratory 
animals. In the past there have been sporadic attempts to produce can- 
cer experimentally in animals by tobacco products of various kinds. For 
the most part the attempts have failed to produce anything at all. In all, 
only seven cancers occurred in the large number of experimental 
animals used. Moreover, nothing was known about whether or not the 
mice which were used in those experiments were likely to develop spon- 
taneous cancer of the skin or were resistant to it. This is an important 
matter; and, unless mice were used which were not prone to develop 
spontaneous cancer, any growths which occurred had little or no sig- 
nificance. At any rate, practically nobody had considered that the experi- 
mental results hitherto reported have any significance. 

Now in 1951 Dr. Ernest Wynder, Miss Adele Croninger, and I un- 
dertook a new series of animal experiments. We were careful to use 
maice of the strain which was known not to develop growths of the 
skin spontaneously. We painted the skin of eighty-one mice with tar 
.@btained from the smoke of cigarettes; and in approximately a year 44 
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per cent of those mice—namely, thirty-six of them—developed very 
definite skin cancers. 

This work was published last December. It shows, beyond any doubt, 
that there is something in the tar contained in cigarette smoke which 
can cause cancer. An important point in our experimental work was 
our finding that about a year of painting is required to produce a can- 
cer in a mouse. That period of time is roughly one-half of the ordinary 
life-span of the animal. That finding corresponds fairly well with the 
fact that also in the human an exposure to smoking of about one-half 
the life-span is necessary, or approximately thirty or thirty-five years. 
It may serve to explain why cancer of the lung is less common in 
women than in men, since few women have been smoking as long as 
thirty or more years. 


Dr. Hucerns: Dr. Bittner, do you think that all cancers of the lung 
are the same in both man and the mouse? Do you think that there is a 
single cause of cancer of the lung? Do you think that tobacco is indeed 
the proximate cause of cancer of the lung? 


Dr. Birrner: I think that we all agree that there may be or probably 
are several types of lung cancer in humans and in mice and that smok- 


ing may be one of the factors involved in the production of human | 


cancer. However, there may be other factors. 
An interesting sidelight to this problem is that, if everyone would 
stop smoking, what effect it might have on our general health. I think 


that most of the smokers, if they stopped, would gain maybe ten, fifteen, 
or twenty pounds. If so, we must consider what effect this increased | 


weight would have on the development of other types of cancer; on 
heart disease; diabetes; and so forth. Perhaps we could cut down on one 


cancer, but perhaps those same men would die of other diseases. 


Dr. Hucerns: Dr. Bittner, you are famous for your studies of cancer 


of the breast. Are there not multiple factors which have been elucidated | 


by your studies concerning the cause of cancer of the breast? 
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Dr. Brrrner: Yes. In breast cancer in mice we can demonstrate at 
least three causes: one is the inherited susceptibility; another is the 
action of the hormones; and a third is an agent or a virus which is 


transferred in the mother’s milk. 
Dr. Huccins: How was the mammary tumor agent discovered? 


Dr. Brrrner: In 1933 the members of the staff at the Roscoe B. Jack- 
son Laboratory were studying the possibility of mammary cancer in 
mice. We found, however, when we crossed females of our high-cancer 
strains to males of our low-cancer stock, that most of their progeny had 
breast cancer. But, when we crossed females of our low-cancer strains to 
males of our high-cancer stock, very few of their young had breast can- 
cer. This indicated that some maternal influence was transferred which 
was responsible or very important in the development of breast cancer 
in. mice. 

Now, one of the methods by which the maternal influence may be 
transferred is through the mother’s milk. So we removed the young 
mice born to mothers of our high-cancer stock and gave them to lactat- 
ing females of our low-cancer stock. These fostered mice, their progeny, 
and descendants showed a very low incidence of spontaneous mammary 
cancer. The descendants of the first mouse to be fostered in 1934 are 
being continued at the present time; and during the past ten years less 
than 1 per cent of these mice have had breast cancer. 

In 1948, Dr. Foulds, in London, showed that, in addition to the 

female, the male may also transfer this mammary cancer agent, so that 
‘we are making some progress on the characterization of this virus or 


mammary cancer agent. 
Dr. Hucerns: Dr. Bittner, how powerful is this cancer agent? 


Dr. Brrrner: When we first started to work on the characteristics of 
the agent, we were feeding our mice an average of about one hundred 
and fifty drops of breast milk. Today, we know that, if we use a single 
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drop of milk from the mother mouse, the amount of the agent in that 
one drop is adequate to produce breast cancer in fifteen thousand mice. 


Dr. Hucerns: Do you feel that there is a mammary cancer inciting 
agent in the human being? 


Dr. Brrrner: There is no evidence for such at the present time. How- 
ever, if we might have an agent in human breast cancer and if it had the 
properites of the agent in mice, it would be involved in the development 
of only one type of breast cancer. We have several types of breast cancer 
in mice. The agent is involved in only one; and, even though we had 
this agent, it would be very difficult to demonstrate it. 


Dr. Granam: In the work which you have done so brilliantly on mice 
in regard to the virus, are these cancers in the breast limited to the 
female sex, or are they found in both sexes? 


Dr. Brrrner: Ordinarily only to members of the female sex. It is 
necessary to inject the female sex hormones in males before they will 
develop breast cancer. Now, in regard to hormones, there are several 
types involved in the development of breast cancer in mice. Some hor- 
mones induce breast cancer; other hormones inhibit breast cancer. 


Dr. Huggins, what effect do the hormones have on the cell in the 
human. 


Dr. Huccins: We have been interested in the relationship of hor- 
mones to the growth of cancer for some years; and there is a slight note 
of hope in this aspect of investigation of cancer. 

-Cancer, of course, is a wild overgrowth of the cells. At one time dur- 
ing the life of an individual, for one reason or another, a cell suddenly 
becomes rampant in its growth; and it spreads, eventually, to a thou- 
sand places or ten thousand places throughout the organism. So long 
as cancer is confined to one area, then it is accessible to the surgeon or 
to the radiologist, to the X-ray tube. But when it has spread to a thou- 
sand places, then the difficulty is how to control it. 
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The work in which we have been engaged is the control of cancers by 
means of hormones; and this has given rise to the concept of the so- 


called “dependent tumors.” 
Dr. Grauam: Just what do you mean by the “dependent tumor”? 


Dr. Huecrns: As you well know, certain cancers need the support of 
outside influences. It is well known that every cell must furnish energy 
for itself{—that the general working of the body cannot support the 
individual’s constituent cells. Certain cancers need support, much as an 
automobile requires gasoline for its locomotion. These cancers come to 
a stop or at least slow down very markedly when the gasoline is drained 


off, when the tank is punctured. 


Dr. Brrrner: What practical means of giving us hope in the treat- 


ment of cancer do your theories bring? 


Dr. Hucerns: In brief, our theories maintain that the cancer cell does 
not always differ from normal cells in the sense that the color black 
differs from white. Certain cancer cells retain qualities of normal cells; 
and, in this sense, they resemble the normal cells, much as gray resem- 
bles white, or even a more subtle difference in that off-white resembles 
white. Such dependent cancers—and several of them need hormones for 
their maintenance—will respond well when the gasoline is drained 
away; when the hormones are removed from the individual. 

The dependent cancers which were first discovered were cancers of 
the prostatic gland; and these cancers of the prostate are the common 
cancers of elderly men. In fact, they cause 5 per cent of the deaths of 
individuals over fifty years of age in the male sex. Such cancers were 
found to respond for shorter or longer intervals when the male sex 
hormone was removed. Now, Professor Lacassagne at the Curie Insti- 
tute in Paris, in 1933, found that the female sex hormone was one of 
the causes and an important cause of cancer of the breast in mice. 

<It was discovered in 1896, in the misty city of Glasgow, by Sir George 
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Benson, that the ovary produced substances which maintained cancer 
of the breast and that frequently cancer of the breast of people shrank 
and withered when the ovarian hormones were removed by a simple 
operation. Later it was found that it was possible to eliminate the ovar- 
ian hormones by means of X-ray treatment of the ovary. But this gave 
only a partial solution to the problem of mammary cancer. 

There have been certain advances in recent years. It is now known 
that there are two factories of the female sex hormones in women— 
namely, the ovary and the adrenal glands. The adrenals are tiny, 
cocked-hat-shaped organs situated above the kidneys. These structures 
are known to be essential to life. In the absence of the adrenal glands, 


life is no longer possible. Thanks to research, largely supported by the | 
American Cancer Society, studies were made of the maintenance of life | 
in animals deprived of the adrenal glands; and in 1945 it was found pos- - 


sible to remove the adrenal glands and to maintain life by giving hor- 
mones. This work was importantly advanced in 1950 through the devel- 
opment of cortisone, sometimes called the “wonder drug.” 


This general theory in the control of mammary cancer is that both 


sources of the female sex hormone should be removed to give control of 


this disease; that both the ovaries and the adrenal glands, when they 
produce important amounts of the female sex hormones, should be 
removed. The adrenal component is removed, and life is maintained— 
and very satisfactorily I must say—by the administration of cortisone. 
The theory here is that one removes the adrenal glands which produce 
both good hormones and bad hormones. One then supplies the good 
hormones in the form of tablets, which are taken by mouth. Hence, an 
easily manageable deficiency of the adrenal glands is induced by the 
surgical operation to provide control for previously uncontrollable can- 
cer. 

Now this does not always work. The dependent cancers must be 
present, and it is possible to detect dependent cancers nowadays by 
means of the microscope. Roughly, 40 per cent of cancer of the breast of 
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women, taking them run-of-the-mill, are dependent cancers. And these 
will regress when the supporting hormones are removed. 

To sum up, we think that there is a real relationship between the 
environment and cancer. It is known that the smoking of cigarettes and 
the occurrence of lung cancer are importantly involved. It is believed 
that smoking is not the only cause of cancer of the lung, although to 
the best of our knowledge it is the most important cause of cancer of the 
lung at the present time. There is a note of hope in the mammary 
cancer field. Cancer of the breast slowly but surely is coming under 
control. 

Ignorance means lack of control. The only way that we can ever hope 
to maintain control of this disease is by fundamental investigations in 
the laboratory, and through the work of the American Cancer Society, 
the United States Public Health Service, numerous private individuals, 
and the university. The research is being forwarded, and we can look 
ahead with great confidence to important discoveries in the cancer field. 
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